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SOME  BIOLOGICAL  RESEARCH  IN  ISRAEL 


This  report  lo  based  on  a  rather  extensive  trip 
report  that  the  Junior  author,  H.B,  Levine,  wrote  on  Israel 
during  suenaer  and  fall,  I968.  Durlnir  this  period  he  apoke 
with  25-30  aclentlsta  In  five  different  institutions.  Be¬ 
cause  of  the  Interestlnir  nature  of  the  G«terlal  presented 
Iqr  hla  In  hla  official  trip  report  Issued  from  hla  parent 
organisation,  the  US  Naval  Biological  Laboratory,  Oakland, 
California,  we  have  attempted  to  bring  together  this  informa¬ 
tion  in  a  narrative  report.  Primarily,  this  report  deals  in 
a  limited  way  with  some  of  the  biological  interests  in  two 
Israeli  institutions,  the  Israel  Inst,  for  Biological  Research 
and  the  Hebrew  Unlv.  of  Jerusalem. 

The  Israel  Inst,  for  Biological  Research  la  locstad 
in  Neas-Zlona,  about  ten  miles  southeast  of  Tel  Aviv,  in  a 
lovely,  tree-shaded  area  in  the  coastal  lowlands  about  five 
mi4.e8  from  the  sea.  Founded  in  1952,  it  is  under  the  director¬ 
ship  of  Dr.  Saason  Cohen,  who  succeeded  Dr.  Robert  A.  Goldvas- 
ser  in  1966,  The  latter  is  now  back  to  full-time  research  In 
the  laboratory.  The  Institute  comes  directly  under  the  Office 
of  the  Prime  Minister,  and  is  engaged  in  both  basic  and  applied 
research  in  a  nunfcer  of  fields  with  particular  emphasis  on  epi¬ 
demiology,  bacterial  and  viral  infections,  insect  physiology 
and  insect  toxicology.  It  also  has  an  Interest  in  the  ayntheals 
and  testing  of  new  anti-cancer  agents,  psychotropic  agents  and 
general  anti-metabolites.  It  publishes  the  OHOLO  An^al  Biology 
Conference  reports,  which  reflect  these  Intfi'eats.  I^era  are 
about  a  dozen  separate  departments  or  aectiOna  in  the  Institute, 
representing  a  wide  variety  of  classical  biological  and  chemical 
disciplines  in  addition  to  those  in  applied  mathematics,  bio¬ 
physics  and  biotechnology.  The  main  strength,  however,  lies 
in  its  microbiological  research  efforts. 

Dr.  Goldwasser,  who  is  also  on  the  faculty  of  the 
Hadasaah  Medical  School,  heads  the  Dept,  of  Virology,  which  is 
Intereated  in  the  three  arborvlruses  currently  found  in  Israel: 
Vest  Nile  (VN),  Slndbis,  and  Israel  turkey  menlngo-encepha lltia 
(iTME)  viruses.  The  VN  virus  causes  annual  outbreaks  among 
humane,  and  has  been  Isolated  by  the  Institute  staff  members 
from  humans  with  Vest  Nile  fever.  During  surveys  donducted  be¬ 
tween  I963-I968,  staff  researchers  also  demonstrated  the  exis¬ 
tence  of  antibodies  to  the  Group  A  and  Group  B  arborvlruses 
in  a  substantial  proportion  of  wild  birds,  indicating  that 
they  are  involved  In  the  natural  cycle  of  this  virus.  The 
Slndbis  virus,  which  has  been  identified  with  human  disease 
in  South  Africa,  was  Isolated  from  Israeli  turtle  doves  and 
mosquitoes  by  Institute  members.  Ho  incidence  of  human  infection 
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has  boon  noted  in  Israel,  The  ITME  virus  was  only  recent- 
Iv  identified  at  the  Institute  as  the  causative  agent  for 
epideii'los  of  meningo-eucephalit is  among  turkey  flocks.  Sero¬ 
logical  sttjdles  have  shown  that  the  oigcnlsm  belongs  to  the 
(iroup  h  arlioi  viruses .  No  case  of  human  disease  has  as  yet 
been  identified  with  this  organism. 

The  Institute  is  very  active  in  basic  and  applied 
studies  on  insect  vectors  tliat  carry  diseases  to  man.  It) 
order  to  obtain  their  blood  meal  from  humans,  these  inferted 
insects  utilize  various  modes  for  the  detection  «»f  their  p* 
spectlve  victims.  These  involve  specialized  receptors  fox' 
visual,  thermal,  moistural  or  chemical  stimuli  produced  by 
the  intended  hosts.  Dr.  Rachel  Galun  has  shown  that  in  some 
insects,  chemical  compounds  in  the  host  blood  such  as  ATP  or 
glutathione  activate  cherooreceptors  to  induce  the  biting  in¬ 
sect  to  suck  and  gorge  itself.  Some  lnvestigai;ors  at  Npss- 
Viora  are  studying  the  mode  of  action  of  these  "blood  recep- 
'.cis"  with  thr  luipc  of  interfering  with  the  stimulus  to  fcorl 
on  the  blood.  This  approach  could  lead  to  essential  informa¬ 
tion  for  the  development  of  anti-feeding  compounds  to  protect 
the  host  from  infectious  bites  without  having  to  eliminate  all 
potential  insect  vectors. 

Among  the  insect  vectors  of  human  disease,  mosquitoes 
of  the  genus  Culex  rank  among  the  most  important.  In  manv 
parts  of  the  world,  Including  Israel,  this  mosquito,  the  ver.'- 
toT’  for  encephalitis,  filiariasis,  and  other  diseases,  has  df’- 
veloped  resistance  to  the  most  potent  insecticides  such  as 
the  chlorinated  hydrocarbons  and  organo-phosphorous  compounds. 
Where  'Resistance  has  developed,  control  operations  have  revert¬ 
ed*  to*  the  old  method  of  heavy  applications  of  6ils  that  kill 
off  the  larvae.  This  has  given  inadequate  results. 

Although  no  ready-made  solution  to ; the  problem  of 
resistance  is  yet  available,  the  Institute  hopes  to  undertake 
research  to  gather  basic  Information  on  resistance  pattern^i 
in  field  colonies,  on  the  speed  with  which  resistance  develoi-*^ 
in  the  field,  and  on  the  biochemical  basis  by  which  insect, 
become  resistant  to  various  insecticides.  In  the  latter 
^category,  preliminary  studies  on  the  effects  of  DDT  on  the 
biosynthesis  of  protein  an<^  RNA  in  houseflies  has  already 
been  undertaken  by  Dr.  A.S.  Tahori,  It  appears  that  the  pre¬ 
treatment  of  flies  with  DDT  stimulates  these  biosyntheses  to 
a  greater  extent  in  resistant  flies  than  in  sensitive  flies. 

It  is  felt,  therefore,  that  the  DDT  could  play  an  important 
role  in  enzyme  ^induction. 
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Little  is  known  about  the  ■echaniams  of  the  ef¬ 
fects  of'  DDT  on  thd  enzyme  systems  or  tho  effact  of  the 
enzymes  on  DDT.  Recently,  one  of  the  investigators  at 
the  Institute,  Dr.  S.  Akov,  returned  from  leave  of  absence 
spent  at  the  US  Dept,  of  Agriculture  research  laboratories, 
Beltsvllle,  Md.,  where  she  worked  on  the  male  sterilant, 
hexamethylphosphorlc  trlamlclde  (hempa),  which  is  effective 
against  houseflies,  fruit  flies,  mosquitoes,  screw  worms 
and  various  other  Insects  of  sMdlcal  and  economic  importance. 
Hempa,  she  found,  is  demethylated  by  microsomal  enzymes  of 
the  house  fly,  and  that  the  demethylatlon  can  take  place 
only  in  the  presence  of  oxygen  and  NADPH  (reduced  nicotin¬ 
amide  adenine  dlnucleotlde  phosphate),  and  is  inhibited  by 
carbon  monoxide.  In  these  respects,  the  enzymatic  reactions 
are  similar  to  those  mediated  by  mamsialian  liver  extracts. 

She  found  further  that  the  end  products  of  N-demethylatlon 
are  the  same  ^  vitro  or  i^  vivo  and  that  they  had  lost  the 
chemosterllant  property  of  the  parent  molecule.  Flies  re¬ 
sistant  to  carbaamite  pesticides  were  shown  to  have  a  high 
level  of  N-demethylatlng  enzymes,  and  they  demethylate  hesqM 
much  more  rapidly  than  the  pesticide-sensitive  Insects  do. 
However,  the  sterilizing  activity  of  hempa  is  not  directly 
related  to  the  rate  of  its  metabolism  by  the  insect)  the  mech¬ 
anism  of  detoxication  is  therefore  believed  to  be  mere  complex. 

Of  course,  any  further  Information  on  the  metabolic  rate  of 
hempa  would  be  most  useful  in  devising  new,  improved  Cosipounds 
and/or  in  developing  the  most  effective  mixtures  of  pesticides 
and  chemosterllants.  Consequently,  Dr.  Akov  proposes  to  con¬ 
tinue  these  studies  on  the  metabolism  of  hempa  and  other 
chemosterllants  such  as  S-trlazine. 

Dr.  S.  Ben-Efralm  at  the  Institute  is  concerned 
with  the  problem  of  early  detection  of  insecticide-resistant 
mutants  as  well  as  a  means  to  monitor  sexually-deflblent 
mutant  Insects.  It  has  been  proposed,  in  the  latter  cCnald- 
eratlon,  that  large  numbers  of  sterile  male  Culex  be  raised  and 
released.  Since  these  males  cannot!  produce  offspring,  it  is 
am^tlclpated  that  their  release  would  cause  the  mosquito  popu¬ 
lation  to  decline.  However,  if  the  males  back-mutated  to 
fertility,  the  mosquito  problem  could  be  augmented. 

A  novel  approach  to  investigate  and  monitor  muta¬ 
tional  change  and  back-mutation  is  being  considered  by  Ben- 
Efralm.  He  proposes  to  study,  qualitatively  and  quantitative¬ 
ly,  the  enzymatic  composition  of  Insects  by  serological  means. 
Hopefully,  the  appearance  or  disappearance  of  certain  enzyMS 
associated  with  resistance,  mutation  or  back-mutation  could  be 
charted  and  used  to  Indicate  that  genetic  changes  were  occurring. 
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An  important  tick-borne  dlaease  in  Israel,  Boutonneuse 
Fever,  has  an  endemic  focua  in  a  small,  circumscribed  area  in 
the  Sharon  sub-dlatrlct ,  about  15  miles  north  of  Tel  Aviv.  It 
is  caused  by  Rlckettala  conori .  and  is  transr itted  to  humans 
by  the  common  tick,  Rhiphicephalus  sanguineus  found  on  dogs. 
Clinically,  the  disease  resembles  murine  and  epidemic  typhus 
except  that  it  is  characterized  by  an  ulcerating  lesion  on 
the  site  of  the  tick  bite  and  by  the  button-like  appearance 
of  the  red,  spotty  eruptions.  From  observations  made  by  Or. 

M.A.  Klingberg' 8  team  at  the  Institute,  it  seems  that  the  dis¬ 
ease  is  spreading  in  concentric  circles  from  one  village,  Kfar- 
Vltkln,  in  the  focus  of  the  area  plagued  by  Boutonneuse  Fever. 

Because  ox  the  increasing  Incidence  of  the  disease 
over  the  past  few  years,  there  is  a  strong  desire  to  carry  out 
a  comprehensive  epidemiological  survey.  One  of  the  key  considers 
tlons  is  the  development  of  reliable  serological  procedures  for 
diagnostic  purposes  since  none  is  available  at  present.  For  ex¬ 
ample,  the  coaiplement-flxatlon  test  will  not  distinguish  between 
Boutonneuse  Fever  and  Aocky  Mountain  Spotted  Fever. 

The  Hebrew  Unlv«,  Jerusalem,  was  opened  in  1925  with 
a  relatively  small  faculty  and  student  body.  Since  the  War  of 
Independence  in  1948  and  the  loss  of  its  campus  on  Mount  Scopus, 
a  new  main  campus  has  been  developed  at  Glvat  Ram  in  the  new 
city  of  Jerusalem.  There  are  now  11  different  faculties  and 
schools  with  a  total  student  body  of  about  12,000.  The  old 
campus  at  Mt.  Scopus  has  been  reopened  since  the  June  1967  war. 
Visits  were  made  to  the  Hadassah  Medical  School,  the  Dept,  of 
Zoology,  and  the  Dept,  of  Entomology  and  Venosious  Animals. 

The  recently  completed  Hadassah  Medical  School  is 
part  of  the  Medical  Center  at  Eln  Karem,  Jerusalem.  One  of 
the  striking  features  of  the  Center  is  a  sow  11  chapel  on  the 
grounds  which  is  surmounted  by  12  beautiful,  stained  glass 
windows  created  by  Marc  Chagal.  They  are  arranged  in  a  rec¬ 
tangle  and  commemorate  the  12  tribes  of  ancient  Israel.  The 
Medical  School  Itself  is  housed  in  a  new,  amdern  well-equipped 
building. 


Dr.  D.V.  Velas,  Dept,  of  Immunology  at  Hadassah,  is 
Interested  in  the  study  of  non-speclflcally-lnduced  immunity. 

His  work  has  centered  on  such  immunity  conferred  on  laboratory 
anlmala  by  a  fraction  of  attenuated  and  avirulent  tubercle 
bacilli.  The  fraction,  designated  (meR),  is  the  residue  of 
exhaustive  methanol  extractions  at  55°C  of  phenol-killed, 
aoetone-waahed  tubercle  bacilli.  In  the  dry  state,  it  is 
stable  for  years,  provided  it  is  kept  in  cold  storage.  Although 
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MER  is  Insoluble  in  water,  It  can  be  brought  into  sus¬ 
pension  by  various  wetting  agents.  It  is  well  tolerated 
by  mice,  rabbits  and  guinea  pigs  at  doses  several  times 
greater  than  the  optimally  effective  immunogenic  quantity. 
MER  is  completely  noti-toxlc  and  non-pyrogenic  to  mice.  It 
can  produce  a  high  degree  of  resistance  In  these  animals  to 
a  large  number  of  bacterial  and  viral  pathogens,  including 
the  agent  of  viral  pneumonitis,  as  well  as  to  normal  homo- 
grafts  and  tumor  isografts.  The  non-specific  protection  is 
manifested  shortly  after  a  single,  intra-peritonea  1  injec¬ 
tion  and  lasts  for  many  months.  Experiments  are  under  way 
to  confirm  findings  which  point  to  MER  as  a  stimulator  of 
phagocytic  and  antibody  functions.  Efforts  are  also  being 
made  in  the  purification  and  eventual  characterization  of 
the  component (s)  of  MER.  If  the  properties  of  MER  hold 
true  for  man  as  well,  this  substance  could  provide  a  re¬ 
markable  tool  for  dealing  with  sudden  outbreaks  of  disease 
and  an  important  protective  adjunct  to  radiation  therapy. 

The  mechanism  of  Immune  defense  against  large 
microorganisms  is  being  investigated  by  Dr.  Moshe  Aronson 
of  the  Israel  Inst,  for  Biological  Research  and  Tel  Aviv 
U:j1v.  Medical  School.  He  has  found,  with  Cryptococcus  neo- 
forma  ns  ,  that  rings  of  monocytes  accumulate  around  the  or¬ 
ganism^  ^nd  function  to  restrict  its  multiplication.  Such 
"rosettes"  can  be  demonstrated  on  the  omentum  of  mice  and 
similar  structures  cSn  be  produced  Jji  vitro.  Evidence  that 
"rosette"  formation  can  be  augmented  by  vaccination  has  been 
obtained. 


The  Dept,  of  Entomology  &  Venomous  Animals  of 
Hebrew  Unlv.  is  located  at  Terra  Sancta  College,  Jerusalem, 
under  the  chairmanship  of  Dr.  A,  Shulov.  Shulov  and  his  group 
are  interested  in  the  Reduvld  bugs  of  the  Holotrichus  genus. 
These  bugs  are  found  frequently  in  the  Sinai  desert  and  have 
an  extremely  toxic  venom  which  apparently  exceeds  the  toxicity 
of  most  snakes  and  scorpions.  To  date,  Shulov^ s  group  has 
bred  these  Insects  successfully  in  the  laboratory  to  ensure 
a  sizable  quantity  of  venom  for  research  purposes.  They  wish 
to  continue  preliminary  studies  on  toxicity  effects  to  include 
work  on  the  basic  physical,  clinical  and  pharmacological  propj^ 
erties  of  the  venom.  Despite  the  scarcity  of  pharmacological 
data  on  the  venom,  these  investigators  foresee  the  possibility 
of  useful  agents  being  developed  from  this  material. 


6 


ONRL-R- 30-69 


Another  area  of  interest  in  Shulov's  Department 
la  that  of  bio- cosmunl cat  ions  with  special  reference  to  in- 
aect  communication  mechanisms.  Communication  between  Insects 
la  achieved  through  the  use  of  receptors  related  to  sl^ht, 
amell,  hearing  or  touch.  To  study  these  problems,  the  De¬ 
partment  has  a  fair  collection  of  electronic  equipment  (oscil¬ 
lograph,  audiospectrometer,  frequency  analyzer  and  underwater 
transmlttera )  and  recording  equipment  (film  camera  and  tape 
recorder).  In  addition,  they  have  an  acoustic  chamber  and 
special  aquaria  for  the  recording  and  playing  back  of  sounds 
to  aquatic  Insects  in  them.  Their  laboratory  studies  have  In¬ 
cluded  sound  recordings  related  to  various  behavioral  patterns 
of  Baloatomld  bugs  of  the  Sphaerodema  genus. 

Communication  between  terrestrial  Insects  Is  also  of 
concern  to  members  of  the  Department.  In  studying  the  desert 
locust,  Schlatocerca  gregarla  Forsk,  they  have  found  that 
these  creatures  employ  a  combination  of  olfactoi*y,  visual 
and  tactile  factors.  Of  the  three,  the  olfactory  one  was 
found  to  be  moat  significant. 

An  Insect  of  fascinating  experimental  potential  Is 
the  male  cricket,  Gryllotalpa  gryllotalpa  Llnne,  which  occurs 
in  two  chromosomal  forms.  One,  with  23  chromosomes,  is  limit¬ 
ed  In  distribution  to  the  desert  region  surrounding  the  Dead 
Sea,  where  the  relatively  moist  soil  has  a  high  salt  concen¬ 
tration.  The  other,  with  19  chromosomes,  Is  widely  distributed 
throughout  Israel.  Shulov  end  his  associates  have  been  studying 
the  habits  and  characteristics  of  these  two  forms,  and  Intend 
to  extend  their  research  to  cover  the  acoustic  comsainlcat  ion 
patterns.  The  Intention  Is  to  play  back  to  the  Insects  record¬ 
ings  of  the  emitted  sounds  from  members  of  their  own  chromosom¬ 
al  form,  as  Well  ea  from  members  of  the  alternative  chrosiosomal 
forsm.  Behavioral  patterns  would  be  observed  and  correlated 
with  the  sounds.  An  interesting  insight  into  the  evolution¬ 
ary  and  ecological  rroce'^ses  could  thus  be  obtained. 

From  the  personal  observatlona  made  during  these 
visits,  it  is  felt  that  the  scientific  competence  among  the 
laraells  is  exceptionally  high.  Their  facilities,  labora¬ 
tories,  and  research  equlpawnt  rank  with  those  found  in  the 
better  laboratories  In  the  US. 
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2a.  RSPOn  tSCUHTY  CLAinnCATIOtt:  Eater  thaovw^ 
all  aaaaaitf  elaaaMieaUaa  of  tha  rapert.  ladteaia  adMtlMr 
**l(aaMeSaS  Data’*  la  taalailad  lli^iag  la  to  ba  la  accord 
aaaa  uMi  appiaptlate  aaearlly  rofalaUoaa. 

2h,  QltOUP:  Aotoaialle  dowaipadiBc  U  apaciflad  la  OeD  Dl> 
raellva  3900. 10  aad  Anaad  Eorcaa  laduatrlal  Maaual.  Enter 
tl«  grottp  auBltar.  Also,  whan  appUeablt,  show  that  optional 
taarklaga  hava  baaa  naad  for  Qroop  3  aad  Oroop  4  aa  anthor- 
laad. 

9>  MHPOKT  TnUE:  Botar  tha  coiaplata  roport  tUlo  la  alt 
oapltal  tattera.  TlUaa  la  all  eaaaa  abaaid  ba  aaclaaalfiad. 

If  a  ■aaalmfnl  tlUa  eaaaet  ba  aalactad  ultlwot  claoalflci^ 
Uato  ahtoa  tttla  otaaallleattoa  in  all  capbala  la  paraathaala 
lanaadMatY  feUoariag  tba  tlllab 


iapoaad  by  aacortty  elasalfieatloa,  ualnp  ataadard  atatagianW 

a<^  aat 

(1)  “Qoallllad  taOpaMara  atay  iStUla  coplaa  at  tkia 
report  front  DOC*' 


4,-  DnCRVTlVB  MOTBB  If  appropriate,  aatet  the  type  at 
rapoKi  frato  iatarlai,  pro^rana,  aaanaary,  aiunal.  or  fiaal. 
Olaa  tba.  iMaalya  datao  wliaa  a  apaelflc  reporting  period  ia 


S,  AVTKOE9X  Bntar  tba  BaBW(o)  of  authoKa)  ahown  on 
or  la  tha  rapott  Bator  loot  naaM,  firat  name,  mlddla  initlaU 
If  adlliayy,  obaw  raafe  aad  branch  of  aarvica.  Tha  nana  of 
tha  principal  awthor  ia  an  ahoolnta  mlniianai  raoulromant. 

it  RBPORT  DATEi  Bator  tha  data  at  tha  report  aa  day, 
awnllh  yoar,  or  moatli,  yaaa  It  aura  than  one  data  appaaro 
op  tlw  npMt,  uao  date  of  publlcatioo. 

7a.  TOTAL  mniSBR  OP  PAOB8;  Tha  total  page  eeuot 
alwald  fellow  nomal  pagination  procadoroa.  La.,  antor  tha 
mtubor  at  pagoa  oontalMag  lafonwtioto 

7P.  MMBBROTIIBPBltBMCBB  Bator  tha  total  nwPbar  of 
tafotoneoa  cited  la  tha  npori. 

•a.  OOimtACTQROlUirriniliiiBSi  U  approaihda,  Qatar 
dw  ippHaaMa  aaabar  of  tha  ooatroet  or  oBiar  which 
;  tha  lapoft  wan  wrUteta 

Mh  is.  fr  Id.  PMJBCT  mMBBIIi  Bator  tha  appraptoata 
■tOtan  dapaifaat  Idootlfleatlen,  aooh  aa  projoot  oontoar, 
aalpiaioot  nuabar,  ayolaai  naatoora,  tank  nawbar,  eto. 

ia.  OWQIMATOII't  RBPORT  HUllBBII(«)r  Enter  tha  offfr 
olal  raport  aandwr  by  which  tha  doeBiiiant,wUl  ba  IdaniUflad 
and  oaalrollod  by  tha  originating  actloltyi  Thio  oanibar  oraot 
ba  aalfao  to  Ihla  report. 

Mb  OTMBI  RBPORT  NIAaiBR(Di  tt  the  Npait  baa  boon 
aaalldad  any  otkar  roport  auwhara  (alUtat  ay  tha  artgiaatar 
or  by  flW  apaaaat),  olao  antor  Udo  aotobar(a). 

M.  AVAILAMLrry/UWTATIOII  HOTICB*  Bator  aop  Uar 
Raitaaa  oa  forthor  dtaooaUaatlon  of  tha  report,  othar  than  thoao 


itptet^ DOC  la  eat  aanhorlaad *' 

(3)  "U  3.  Qevatnwant  agaaeiae  way  obtain  copieo  at 
thla  lapart  directly  from  DOC  Other  onal tiled  DDC 
uaaro  aball  roqoeat  through 


(4)  ''ll.  S.  wtUtary  ngewdaa  «My  ofatete  coplaa  of  thie 
report  dlractiy  freoi  HOC  Other  gnntlWied  aeera 
ahall  Toqnaot  throogh 


(S)  “Alt  dialrlbnttoa  of  thin  raport  ia  contioUed  Qual- 
Iliad  DOC  naotn  ahall  raqaeot  throogh 


If  the  report  haa  been  furnlehed  to  the  Office  of  Technical 
Serv.cee,  Department  of  Coounerce,  for  eala  to  the  public,  ladL 
cate  thie  fact  and  enter  the  price,  it  known. 

IL  SUPPLEUEtfTAKY  NOTES:  Uae  for  addUionai  eaptann^ 
tery  notee. 

IZ  SPONSORINO  MILITARY  ACTIVTTY:  Etdor  tba  naaM  of 
tha  depanaental  project  office  or  laboratory  apoaaorlng  fper 
lag  tar)  the  reaearch  and  davdopmant  Include  addreaa. 

13-  ABSTRACT:  Bntar  aa  abatiact  giving  a  brief  and  Inctnal 
aumawry  of  tha  document  indicative  of  the  report,  even  though 
it  may  alao  appear  elaewhere  in  the  body  at  the  technical  re¬ 
port.  If  additional  apace  la  required,  a  coatlnuation  aheat  ohaM  ' 
ba  attached. 

It  la  highly  deairnbla  that  the  abatrnct  of  claaetlled  lapoRa 
ba  unclaaairied.  Bach  paragraph  of  the  abetract  ahall  end  with 
an  indication  of  the  miUlaiy  aacurity  claeaification  of  tha  in-  ■ 
formation  in  tba  paragraph,  reproaentad  as  fTSj.  (S),  (C),  at  (Vy 

There  ia  no  limitation  on  the  length  of  tba  abairnet,  Heev-’  | 
ever,  tha  aoggeated  laagih  ia  bom  ISO  to  225  eroeda. 

14.  BEY  WORDS:  Kay  words  are  technically  meanlngltil  tarma 
or  abort  phraaaa  that  charactarlaa  e  report  and  may  be  used  as 
lades  enlrlos  for  cataloging  the  report.  Kay  words  nuat  be 
aalactad  so  that  no  aaourlty  elaaalfleatlen  la  requirad.  Idontl- 
flera,  auch  aa  equipment  OMdol  daaignation,  trade  name,  mllltetyi 
projaet  coda  noma,  geographic  localloa,  may  ba  need  aa  key  j 
wo^  but  arill  ba  followed  by  an  indication  of  technical  can- 
tost.  The  aaaignmoot  of  links,  rales,  and  wolf^ta  la  opfional. 
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